INTRODUCTION DISCUSSION
C. jejuni GT-42 were the first glycosyltransferases from this CAZy family to be 135 enzymatically and structurally characterized; CstII variants can be either monofunctional 136 α2,3sialyltransferases or bifunctional α2,3-/α2,8-sialyltransferase, while CstI and CstIII are 137 monofunctional α2, 3sialyltransferases (21-24) . CstII and CstIII activity has been shown to 138 be essential for the biosynthesis of ganglioside-like LOS structures, which are linked to GBS 139 onset (12, 24) . Despite the importance of GT-42 enzymes in virulence and pathogenesis 28), the activity of these glycosyltransferases has not been explored in other Campylobacter 141 species. Approximately 29% of C. coli genomes have been found to contain a GT-42 142 encoding gene within the LOS biosynthesis locus (19) . While cstVI was the most common 143 LOS associated GT-42 encoding gene in C. coli, in 99% of the analysed genomes it was 144 observed to be present as a pseudo gene (19) . Thus, we focused our attention on the role of 145 cstIV and cstV in LOS biosynthesis. Until recently, cstV had been solely identified in the 146 genome of C. coli 76339 (20) . However, in a systematic screen of publicly available C. coli 147 genomes several cstV positive strains were identified (19) . Since in vitro assays have been 148 previously used to determine the activity of C. jejuni GT-42 enzymes (9, 21), a similar 149 approach was attempted to define CstIV and CstV activity. C. coli 76339 crude protein 150 extracts were tested for sialyltransferase activity, as Neu5Ac had been previously detected in 151 the strain's LOS (20). Monofunctional sialyltransferase activity was initially observed but 152 was found to be due to CstI activity. As in C. jejuni, C. coli 76339 cstI is located outside the 153 LOS biosynthesis locus, and encodes an α2,3-sialyltransferase which has no role in LOS 154 biosynthesis (20, 21) . Although transcriptomic analysis showed polycistronic expression of 155 LOS biosynthesis genes, indicating the active expression of cstV (data not shown), no 156 sialyltransferase activity was detected on the protein extracts of the cstI mutant strain. LC-MS analysis showed that the inactivation of cstV resulted in the loss 2 Hex and 1 NeuAc 159 residues. Nevertheless, recombinant CstV exhibited no detectable activity with any of the 160 tested acceptors. Thus, it is very likely that cstV is associated to C. coli 76339 LOS 161 sialylation. Yet, further studies are required to identified CstV natural acceptor and 162 corroborate its activity in vitro. 163 After cstVI, cstIV is the most common orthologue; being present in ~38% of the genomes 164 positive for a LOS associated GT-42. Previously, no evidence of Neu5Ac had been found in 165 the LOS of strains containing a cstIV orthologue (29). This was to be expected as Neu5Ac 
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In sum, it is tempting to speculate that the diNAc-nonulosonate residue in C. coli 73 WT 187 corresponds to pseudaminic acid. However, the nature of this residue cannot be inferred from 188 MS/MS spectra alone since many diNAc-nonulosonate variants have been identified (41).
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In conclusion, although we could not determine the complete structures of the LOS outer centrifugation (10,000 × g for 15 min at 4°C) and resuspended in 50 mM HEPES pH 7.5 256 containing a protease inhibitor cocktail (Sigma). Cells were then lysed by mechanical 257 disruption and debris was removed by centrifugation (10,000 × g for 15 min at 4°C). 
